Objective. To examine the prevalence of psychostimulant dependence and the characteristics associated with nonmedical users' development of dependence. Methods. The study sample was drawn from the 1995 to 1998 National Household Surveys on Drug Abuse. Statistical analysis was conducted on a total of 1047 individuals aged 12 or older who reported nonmedical use of stimulants in the past year. Multiple multinomial logistic regression identified factors related to stimulant dependence and dependence problems. Results. Among all past year stimulant users, 19% met criteria for stimulant dependence in the past year, and an additional 16% reported having one to two dependence problems. Adjusting for demographics and drug use characteristics, female stimulant users were an estimated 2.6 times more likely than male users to develop dependence. Not only did the Western region of the United States have more recent stimulant users than other regions, its users also were more likely to meet criteria for dependence or experience dependence problems. Stimulant users who had increased odds of progressing into dependence were characterized by an early onset of stimulant use, coexisting multiple illicit drug use, and an onset of daily cigarette smoking between the ages of 13 and 17 years. Conclusions. Gender differences in initial stimulant use and progression to dependence require further investigation, including contextual, cultural, or perceptual factors related specifically to the choice of drugs by females.
INTRODUCTION
Nonmedical use of psychostimulant drugs has received increased attention from both the research community and policymakers. In particular, nonmedical use of amphetamine and methamphetamine has increased worldwide in recent years (1) . Available data, including reports from the Drug Abuse Warning Network (DAWN), the Treatment Episode Data Set (TEDS), and the Arrestee Drug Abuse Monitoring (ADAM) program, suggest a recent increase in the use of methamphetamine and in methamphetamine user-related treatment seeking and deaths (2, 3) .
Demographic characteristics have been shown to be related to stimulant use. Among ADAM arrestees, an increased proportion of methamphetamine use has been observed among females, whites, and young persons (3) (4) (5) . Methamphetamine use also has shown a clear regional variation, with increased use confined to areas in the West and Southwest of the United States (3) (4) (5) .
Prior use of gateway substances (e.g., tobacco, alcohol, and marijuana) also may be associated with stimulant use and dependence problems. Studies have suggested that the use of gateway substances often precedes the use of psychostimulants (6) (7) (8) (9) and that early age at first use of gateway substances is associated with increased odds of substance abuse and dependence (10) (11) (12) .
Characteristics associated with stimulant dependence among the general population have not been well documented. Studies typically have focused on the prevalence of drug use or an indicator of potential drug abuse (3, (13) (14) (15) (16) (17) (18) . A few population-based studies have examined an aggregated category of any illicit drug dependence and generally have found a higher prevalence of drug dependence among males than among females (19) (20) (21) .
However, females may have greater odds than men of using prescription stimulants nonmedically and becoming dependent on them because of greater exposure to these substances. Studies have shown that women were more likely than men to be prescribed psychotropic drugs (e.g., antidepressants and anxiolytics) in office visits and to use these drugs (22, 23) . Women have also been found to have a greater tendency than men to use psychotropic drugs for relieving the mental distress related to their caregiving (24) . Further, methamphetamine's weight-reducing effect is one of the reasons cited by users, primarily women, for their initial use (25) . Methamphetamine use during pregnancy, however, is associated with fetal loss and developmental defects (25) .
In light of the rise in the nonmedical use of psychostimulants, we sought to identify subgroups of recent (past year) stimulant users in the community who were likely to experience stimulant dependence problems. This study addressed two questions:
. Were female stimulant users more likely than male users to be dependent on stimulants? . Were correlates of stimulant dependence different by gender?
Analyses are based on a subsample of respondents in the 1995 to 1998 National Household Surveys on Drug Abuse (NHSDAs) who reported stimulant use in the prior year. The aggregated data allowed us to include statistical adjustment for potential confounders. In addition to gender, we examined age, race/ethnicity, level of education, region of residence, population density, patterns of stimulant use, and characteristics of gateway substance use.
METHODS
Study data were drawn from the 1995 to 1998 NHSDAs (26) (27) (28) (29) . The NHSDA is designed primarily to provide annual national estimates on the use of illicit drugs, alcohol, and tobacco by the U.S. civilian, noninstitutionalized population aged 12 or older. The survey assesses the use of nine different categories of illicit drugs: marijuana/hashish, cocaine/crack, heroin, hallucinogens, inhalants, and nonmedical use of prescription drugs (i.e., pain relievers, tranquilizers, stimulants, and sedatives).
Target populations included such groups as household residents, residents of noninstitutional group quarters, and civilians dwelling on military installations. They were selected for participation in the survey via a stratified, multistage area probability sampling method. Substance use was assessed via personal interviews conducted in respondents' homes.
Sample sizes of the 1995 to 1998 surveys ranged from 17,747 in 1995 to 25,500 in 1998. The distribution of age, gender, and race/ethnicity was consistent across the four annual cross-sectional samples. In each year, about 10% of the respondents were youths aged 12 to 17 and 52% were females. Approximately 25% were nonwhite minority groups: 11% blacks, 10% Hispanics, and 4% Native Americans or Asians. The interview response rates were within the range of 77% to 81%. Other details of the survey design have been reported elsewhere (26) (27) (28) (29) .
Study Sample
This study focused on participants who reported nonmedical use of prescription stimulant drugs (i.e., the use of a stimulant drug without a prescription or for the experience or feeling caused by the drug) and excluded legitimate uses under a doctor's prescription. Included were such drugs as Benzedrine, amphetamine, biphetamine, Dexamyl, Dexedrine, Fastin, Ionamin, methamphetamine, methedrine, methylphenidate, or Preludin. It should be noted that some of these drugs may be purchased illegally ''on the street,'' particularly methamphetamine, which can be easily manufactured in clandestine laboratories using ingredients from some over-the-counter cold/asthma medications.
The prevalence of past year stimulant use during the 4 survey years ranged from 0.7% to 0.9% (N ¼ 196 in 1995, 210 in 1996, 364 in 1997, and 277 in 1998) .
Definition of Study Variables
We examined demographics, characteristics of stimulant use (e.g., age at first stimulant use and frequency of use), and other substance use (e.g., number of illicit drugs used in the past year and age at onset of alcohol, cigarette, and marijuana use).
Demographic characteristics included age group (i.e., 12 to 25 vs. 26 or older), gender, race/ethnicity, education (i.e., less than high school, high school graduate, and at least some college), population density, and residential region.
Consistent with NHSDA studies (29) , race/ethnicity was categorized as white, not Hispanic; black, not Hispanic; Hispanic; and Asian/Pacific Islander or American Indian/Alaska Native, not Hispanic. ''Hispanic'' includes anyone who identified himself/herself as being of Hispanic origin and may include individuals who are racially white, black, or other (29) . Population density was grouped into three categories: large metropolitan (population 1 million), small metropolitan (population <1 million), and nonmetropolitan (populations outside metropolitan statistical areas). Residential region was categorized into four regions: Northeast, North Central, South, and West in conformity with 1990 Census specifications ( Fig. 1 ).
Characteristics of stimulant use included age at onset of stimulant use and frequency of stimulant use in the past year. Age at onset of stimulant use was defined as the age of first use and was categorized into three groups: before age 13, between ages 13 and 17, and age 18 or older. Past year frequency of stimulant use referred to the total number of days of stimulant use in the past year and was applied a natural logarithm transformation to reduce its skew.
We also examined the number of illicit drugs other than stimulants used in the past year; the number of days of drunkenness in the past year (with a natural logarithm transformation applied to reduce the skew); and the age at onset of cigarette smoking, alcohol use, and marijuana use. For cigarette smoking only, age at first use and age at first becoming a daily smoker were examined. Age at first daily alcohol use was not assessed by the survey.
Our outcome of interest was stimulant dependence in the year preceding the interview. Six of the seven stimulant dependence criteria specified by the Diagnostic and Statistical Manual of Mental Disorders, Version IV (DSM-IV) (30) were assessed in the 1995 to 1998 NHSDAs: (1) tolerance; (2) using the substance in larger amounts than the person intended; (3) being unable to cut down on or stop using the substance; (4) spending a great deal of time getting the substance; (5) reducing important social, occupational, or recreational activity because of substance use; and (6) manifesting health or psychological problems because of substance use. The withdrawal criterion was not assessed. Consistent with the logic of the DSM-IV criteria (30) and other reports (31), ''stimulant dependence'' referred to individuals who met three or more of the six dependence items on stimulant use in the prior year. The term ''dependence problems'' was used to include individuals who had one to two dependence problems (i.e., subclinical dependence).
Data Analyses
SUDAAN software (32) was used to conduct statistical analyses that took into account the complex design features of the NHSDA (e.g., weighting). Multinomial logistic regression analyses were conducted to identify characteristics related to stimulant dependence.
RESULTS

Characteristics of the Study Sample
Of all respondents aged 12 or older who were interviewed in the 1995 to 1998 NHSDAs (N ¼ 86,021), a total of 1047 individuals reported nonmedical use of stimulants in the past year. Table 1 displays demographic and substance-use characteristics of these stimulant users. Also included are cross-tabulations of each characteristic with stimulant dependence (categorized as three or more dependence problems, one to two problems, and no problems).
Recent (i.e., past year) stimulant users typically were younger than age 35 (70%), male (60%), and non-Hispanic white (79%). They also had not attended college (68%), resided in the West (41%), and lived in metropolitan areas (82%). Approximately one-half of stimulant users began their first stimulant use before age 18. Many had recently used other illicit drugs (86%); reported drunkenness in the past year (77%); initiated the use of cigarettes (85%), alcohol (88%), and marijuana before age 18 (72%); and started to smoke cigarettes daily before age 18 (54%).
Conditional Prevalence of Stimulant Dependence Among Users
Of all past year stimulant users in the 1995 to 1998 NHSDAs (N ¼ 1047), 19% (N ¼ 244) met criteria for stimulant dependence in the prior year, and an additional 16% (N ¼ 209) reported having one to two stimulant dependence problems.
Chi square tests showed that the conditional prevalence of stimulant dependence varied significantly by age group, race/ethnicity, region of residence, and age of first substance use (Table 1 ). Increased proportions of stimulant dependence problems were observed among users who were between the ages of 12 and 25, were non-Hispanic white or Hispanic, resided in the western or southern U.S. regions, or initiated the use of stimulants and other substances before adulthood.
Multiple Multinomial Logistic Regression
Adjusted odds ratio estimates obtained from multiple multinomial logistic regression analyses are reported in Table 2 . This adjusted model constrains the potentially confounding influences of the sociodemographic and other variables listed in the table. Variables that were found to be not significant in the model adjusting for age, gender, race/ethnicity, education, and region were not included in the final model.
Gender, region of residence, age at first stimulant use, number of illicit drugs used in the past year, and age at first daily cigarette smoking were independently associated with the odds of stimulant dependence (i.e., three dependence problems). Female stimulant users were an estimated 2.6 times more likely than male users to develop dependence. Increased odds of stimulant dependence were also found among stimulant users living in the West, with an onset of stimulant use before age 13, using at least two illicit drugs other than stimulants in the past year, and starting to smoke cigarettes daily between the ages of 13 and 17.
With respect to the odds of having one to two stimulant dependence problems, age group, region of residence, and age at onset of stimulant use had an independent association with dependence problems. Recent stimulant users aged 12 to 25 were an estimated 2.7 times more likely than those aged 26 or older to have dependence problems. Stimulant users living in the West and those initiating stimulants before age 13 had increased odds of having dependence problems.
To constrain gender differences in the drug use, we generated genderspecific multinomial logistic regression models, summarized in Table 3 (for females) and Table 4 (for males). Among female stimulant users, the following characteristics were found to be associated with increased odds of stimulant dependence: being between the ages of 12 to 25, living in the West, experiencing an onset of stimulant use before age 13, and using multiple illicit drugs in the past year. None of these variables was significant in predicting the odds of having one to two stimulant dependence problems.
Among male stimulant users, the following characteristics were related to increased odds of stimulant dependence: being non-Hispanic white (relative to being non-Hispanic black), living in the West, and having an onset of daily cigarette smoking before age 13. The following characteristics were related to increased odds of having one to two stimulant dependence problems among male users: ages 12 to 25 (relative to ages 26 or older), living in the West, and having an onset of daily cigarette smoking before age 13.
In addition, these gender-specific models revealed a significant association of survey year with stimulant dependence among female stimulant users and with stimulant dependence problems among male users. For females, greater odds of stimulant dependence were noted among users in 1998 compared with users in 1995. For males, greater odds of stimulant dependence problems were found among users in 1998 relative to users in 1996 or 1997. In brief, 21% of female stimulant users were dependent on stimulants in 1995 compared with 29% in 1998. For male users, the prevalence of having one to two dependence problems increased from 10% in 1996 to 16% in 1997 and 22% in 1998. 
DISCUSSION
This study examined the prevalence and characteristics of recent stimulant dependence among past year stimulant users. One of the striking findings is the high proportion of recent stimulant users who reported having one or more dependence problems in the past year (i.e., 35%). Of all persons reporting DSM-IV dependence problems, more than one-half met criteria for stimulant dependence. Multiple multinomial logistic regression analyses found elevated odds of stimulant dependence among female stimulant users and increased odds of dependence problems among users younger than age 26. Stimulant users who had increased odds of dependence were characterized by an early onset of stimulant use, coexisting multiple illicit drug use, and an onset of daily cigarette smoking between the ages of 13 and 17.
The use of stimulants and the problems associated with their use affect some areas of the United States disproportionately. Not only did the western region have more recent stimulant users than other regions, users living in that area had greater odds of stimulant dependence. Although previously reported findings from the arrestee population were limited by their exclusion of potential drug users outside the criminal justice system and might not accurately reflect the use of stimulant drugs in the general population (14) , our community-based finding confirms a regional variation in stimulant use. It also adds a new finding to the literature: an emerging stimulant-dependence problem within the western U.S. region.
Use of stimulants, such as methamphetamine, is associated with long-term damage to human brain cells, and the damage may last even after the drug use has stopped (33) . The commonly abused stimulants, such as amphetamine and methamphetamine, have a high potential for abuse because they are less expensive (than cocaine) and produce a longer-lasting ''high'' (1, 34) . Our findings suggest that females, youths, and young adults should be targeted by efforts to prevent initial use and, among users, to reduce their level of use. At particular risk are women for whom methamphetamine offers a quick and effective method of weight control (25) . Women of childbearing age may need to receive additional prevention messages regarding the harmful effect of stimulants on the fetus. In Iowa, methamphetamine use was estimated to account for a vast majority of newborns affected by drug use (35) . Use of methamphetamine during pregnancy can adversely affect the fetus through reduced blood flow or direct toxic effects on the developing brain (35) .
Reasons for the increased likelihood of dependence among some stimulant users warrant further investigation. Prior studies have shown that individual variation in the effect of methylphenidate on brain chemistry might have predisposed some people to misuse this drug (36) . Epidemiological studies also have suggested possible subgroup differences in the threshold of determining drug dependence. Kandel and Chen (37) found that women and young people were more likely than men and older people to develop nicotine dependence while using a similar number of cigarettes. If the future NHSDA is to collect more detailed information on the level and dose of stimulant use, more in-depth analyses by demographic group could be conducted to examine varying dependence problems in response to different levels of stimulant use.
Other psychosocial processes may have partially accounted for the gender difference in stimulant dependence, including self-medication and weight-related concerns among females. Persons with psychiatric problems might have used amphetamine as a self-treatment for their symptoms of depression (38) . Studies on gender differences in mental distress and coping have revealed that women appear to be more likely than men to use psychotropic drugs for relieving their emotional distress (24) . Among nonmedical users of psychotherapeutics, the prevalence of depression has been found to be higher among women than among men (39) . A study of adolescents also has suggested a self-medication explanation for substance use among some females, but not among males (40) . Female stimulant users might be more likely than male users to use stimulants for self-medicating their psychological problems and thus be more likely to continue using them.
Greater stimulant involvement among some females also may be partially related to their greater weight-related concerns than males. For instance, amphetamines are used clinically in treating obesity because they suppress appetite and accelerate metabolism (41) . Gritz and Crane (42) found that females, whites, and individuals who used diet pills in the past year had an increased likelihood of using amphetamines for weight loss. Studies also have suggested that women between the ages 20 and 31 have used prescription stimulants for dieting (39) .
Studies of methamphetamine, the third most commonly used illicit drug among female arrestees (4), have suggested some clues about the greater use of stimulants and dependence problems in the western U.S. region. Methamphetamine use-related problems have occurred in large areas of the western United States for more than a decade and have gradually spread into midwestern and southern U.S. communities (43, 44) . Available data have suggested that the western U.S. region has higher methamphetamine manufacturing activities than other regions. More than 70% of all clandestine methamphetamine laboratories seized in 1988 were located in the West (45) , and California continues to lead the nation in the number seized recently (3) . The presence of local clandestine laboratories that produce methamphetamine has been considered an important factor in determining a community's risk for its abuse (46) .
The utilization of substance user services among persons reporting dependence problems also deserves further investigation. Populationbased studies have revealed a high prevalence of comorbid substance abuse/dependence with mental disorder (47) but a low prevalence of mental health service utilization among persons with a psychiatric diagnosis (48, 49) . Further, persons manifesting a substance use disorder generally are less likely than persons with a nonaddictive mental disorder to receive mental health care (49, 50) .
Health care providers may need to screen persons seeking help for stimulant dependence for the presence of other mental health problems and refer them to appropriate care providers, while as indicated. Currently, health insurance systems may not cover the cost of substance abuse and mental health services adequately. Utilization of substance abuse services is further complicated by the stigma associated with substance abuse. Drug-dependent women appear to have encountered more barriers to treatment services than drug-dependent men. These barriers include fear of stigma and labeling, concerns about parenting or domestic responsibilities, and lack of awareness of treatment options (51) (52) (53) . To enhance access to substance user services for women and to increase their retention in treatment programs, these programs should provide a range of social services that respond to the unique needs of women (54) .
Due to the localized nature of the methamphetamine problem in the United States, a comprehensive, community-based strategy has been considered a strong deterrent in the prevention of its use (55) . Such community networks are formed by coalitions among federal, state, and local agencies. They encourage communication and cooperation among professionals from various disciplines and develop comprehensive prevention strategies based on community needs (55) . Unfortunately, a recent review by Rawson et al. (25) concluded that methamphetamine use is likely to persist or even expand. To minimize the impact of this significant public health problem, a strategic program of research, prevention, and treatment must be developed, properly funded, and coordinated with multiple community agencies (25) .
Some limitations of the study design should be noted. First, our analyses are based on self-reported data collected within a cross-sectional design. The accuracy of the information may be affected by respondents' recall capabilities and willingness to report the truth (56) . Second, the target population of the NHSDA is limited to civilian, noninstitutionalized household residents in the United States. The generalization of our findings to the excluded population (e.g., homeless people and individuals living in institutional group quarters) is limited. Third, because of the lack of assessments about the withdrawal criterion, stimulant dependence is likely to be somewhat underestimated. Some heavy or prolonged stimulant users might have experienced symptoms of withdrawal.
Although the cross-sectional design of the NHSDA does not allow us to draw a definitive conclusion, these findings indicate that the problem of stimulant use nonmedically among females warrants further investigation. If the finding that an upward trend of stimulant dependence among female users is replicated in future annual NHSDA cross-sections, focused research is needed to identify factors related specifically to the choice of drugs by females. These factors could be psychosocial, contextual, cultural, or perceptual. Such a study should specify factors that may promote the continued use of stimulants, including coexisting mental health problems, weight control-related issues, the effect of women's changing role and employment, and characteristics of the workplace (e.g., the type and intensity of work) (25, 39) . Consequences of stimulant use also should be determined, such as episodes of violent behavior, family problems (e.g., divorce or poor child care), or problems at work (25, 39, 44) .
Finally, methamphetamine is a dangerous, addictive drug, and the population of users is growing but is not well defined (44) . Expanded education efforts are needed to improve public understanding about its health risks and consequences. reportaron el uso de estimulantes por razones no me´dicas durante el an˜o pasado. Mediante la regresio´n logı´stica polinomial mu´ltiple se identificaron factores relacionados a la dependencia de estimulantes y a los problemas de la misma. Resultados. De entre todos los usuarios de estimulantes del an˜o pasado, 19% tenı´an las caracterı´sticas de dependencia de estimulantes, y un 16% adicional informaron que tenı´an uno o dos problemas de dependencia. Una vez realizado el ajuste demogra´fico y de las caracterı´sticas de uso de drogas, se estima que las mujeres que usan estimulantes son 2.6 veces ma´s susceptibles que los hombres a desarrollar una dependencia. Con respecto a la regio´n occidental de los Estados Unidos, no so´lo cuenta con usuarios ma´s recientes que otras regiones, sino que tambie´n tenı´an mayor probabilidad de contar con las caracterı´sticas del criterio de dependencia o de experimentar problemas de dependencia. Las caracterı´sticas de los usuarios de estimulantes con una mayor probabilidad de evolucionar en una dependencia, comenzaron a usar estimulantes a una edad temprana; al mismo tiempo, consumı´an una variedad de drogas ilı´citas y comenzaron a fumar cigarrillos diariamente entre los 13 y los 17 an˜os de edad. Conclusiones. La diferencia en el uso de estimulantes y la evolucio´n de la dependencia entre ambos sexos requiere mayor investigacio´n, incluyendo los factores contextuales, culturales, o de percepcio´n relacionados especı´ficamente sobre el tipo de drogas que eligen las mujeres.
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